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(54) Abstract Tide 

Call BgBnt occupancy ealcutation 

(571 Ac^ljji^^ 
a|f^^^ 

measure detem^^^ for a given agent Is stored in a 
merhbfv associated with the call center, and used in 
generating an occupancy measure for that agent. In an 
rllusftr^^ye eml>od^ a set of stored values for the 
given agent includes an Initial occuparwy value for the 
agent, expressed in terms of a percentage. The occupancy 
measure for the agent may then be set to the Initial 
occupancy value upon a log-in by the agent, so as to avoid 
undue oscillation In the occupancy mi^sure after log-in. 
The set of stored values for the gh^en agent may also 
include, for exarriple, a Ilmft which specifies a maximum 
amount of time for a designated activity which is to be 
considered as occupied time In generating the occupancy 
measure, or a Rrnit which specifies a maximum effect of a 
designated activity In genera^ng the occupancy measure. 
The designated actlvity nnay be. for exarhple, after call 
work or auxiliary work performed by the agent 
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METHODS AND APPARATUS FOR DETERMINING MEASURES OF AGENT- 
RELATED OCCUPANCY IN A CALL CENTER 

Field of the Invention 

The invention relates generally to call centers or other call processing systems in 
which voice calls, e-mails, fexes, voice messages, text messages, Internet service requests 
or other types of communications are distributed among a number of service agents for 
handling. ^ . 

Backeronnd of tlic Invention 

Call centers distribute calls and other types of communications to available call- 
handlmg service agents in accordance with various predetermined criteria. In existing 
systems, the criteria for handling a caU are often programmable by the operator of the 
system via a capability known as caU vectoring. Typically, when the system detects that an 
agent has become available to handle a caB, the system identifies the call-handling skills of 
the agent, usually in some order of priority, and delivers to the agent the longest-waitmg caU 
that matches the agent's highest-priority skill. In addition, some conventional call 
distribution techniques focus on being "feir" to agents. This fairness may be reflected, for 
example, in the use of a "most-idle-agent" agent selection process, for times when a surplus 
of agents is available to choose from 

Call centers often conqiute occupancy measures in order to maintain feimess in 
overall workload for a set of agents. These measure generally attempt to quantify how busy 
each of the agents are, and are taken into account in call distribution so as to maintain an 
even woridoad for these agents. For example, an agent may be selected to handle the next 
caU if his or her occupancy on a percentage basis is lower than that of the other qualified 
agents. 

A significant problem' with the use of occupancy measures in conventional systems 
is that, under certain conditions, the exact measures may not adequately reflect the actual 
workload of a given agent. For example, when an agent logs in to the system at the 
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beginning of a shift, occupancy measures computed in a conventional manner have a 
tendency to oscillate widely. In one existing system, the occupancy in percentage terms for 
a given agent is set automatically to 0% wherf that agent logs in. The occupancy for the 
given agent then jumps to a very high value, possibly as high as 100%, if soon after log-in 
5 there is a call for that agent to take. After the given agent is finished with the call, the 
occupancy will then dedine until that agent is selected for another call, at which time the 
occupancy will again begin to rise. As a result of this type of oscillation, it can take an 
unduly long amount of time for an agent to establish a relatively stable occupancy level. 

Simflar problems can result when fectors such as after call woik and auxiliary work 
10 are incorporated into the occupancy calculation. This is particularly true if the amount of 
time associated with the after call work and auxiliary work is relatively large compared to 
the amount of time already accrued since the beginning of the calculation period. As an 
example, assume that a given agent attends a 60 minute training class at the start of a shift. 
Induding the entire 60 minutes as valid work time in the occupancy calculation couM cause 
15 that agent to not receive a call for many minutes after returning from the dass. If the 
remaining agents had 80% occupancy, this agent might not get any calls for 15 minutes, 
sincfe it might take that long for his or her ooci^ancy to decline to 80%: 

As is apparent from the above, there is a need for improved computation of 
occupancy measures m a call center, such -diat the resulting measures better reflect actual 
20 agent workload, particularly at ag«it log-in and in the presence of factors such as aft» call 
work and auxiliary work. 

Summary of the Invention 

The inventfon ^n^tes occupancy measures for one or more agents in a call ceiAa 
in such a way that the above-noted problens assodated with conventional occupancy 
25 computations are avoided: In an iUustrative embodhnent, a memoiy associated with the call 
centff stores one or more values diaracterizing an occupancy measure determination for an 
agent or a set of agents, and the stored vahies are used in generating occupan<gr measures 
for the agents. The set of stored vahies for a given agent may include, for exan^le, an initial 
occupancy value for the agent, expressed in terms of a percentage or in another suitable 


format. The occupancy measure for the agent may be set to the initial occupancy value 
upon a log-in by the agent, so as to avoid undue oscillation in the occupancy measure after 
log-in. The set of stored values for the ^en agent may also include, for example, limits 
relating to the impact of particular designated activities, such as after caD v/ork or auxiliary 
work performed by the agent, on the generation of the occupancy measure. Examples of 
such limits inchide a maximum amount of time which is to be considered as occupied time 
in generating the occupancy measure, or a maximum effect of a designated activity on the 
occupancy measure. ^ 

Advantageously, the invention pennits an occupancy computation to be modified at 
the time an agent begins a shift and at oth^ pre-designated events throughout the shift such 
that the resulting occupancy measures better reflect the actual workloads of the agents. 
More particularly, the use of an initial occupancy value and established limits on after call 
and auxiliary work contributions to occupancy can smooth out undesirable variations in 
occupancy computations. The invention thus provides more useftil occupancy statistics, 
without the oscillations or other heavy effects that go beyond a reasonable definition of 
occupancy, for example, in applications in which occupancy is an enabler to a 'fair'* decision 
process. These and other features and advantages of the present invention will become 
more apparent fi'om the accompanying drawings and the foUowing detailed description. 

Brief Descriotion of the Drawings 

FIG. 1 is a block diagram of a call center that incorporates an illustrative 
embodiment of the invention. 

FIG. 2 is a block diagram of an automatic call distribution (AQ)) system of the call 
center of FIG. 1. 

FIG. 3 is a flow diagram illustrating examples of occupancy computations which 
may be performed in the call cent^ of FIG. 1 in accordance with the invention. 

FIG. 4 shows an example illustrating the manner in \^cb occupancy measures may 
be computed using the techniques of the invention. 
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Detailed Description of the Invention 

Although the invention Avill be iUustrated below in conjunction with the processing 
of calls in an exemplary call center, it is not limited to use -with any particular type of call 
center or conununicadon processing application. For example, the invention is £^)plicable 
S to the processing of incomiag communications, outgomg communications or both. The 
disclosed techniques can be can be used with automatic call distribution (ACD) systems, 
telemarketing systems, private-branch exchange (PBX) systems, computer-telephony 
integration (Cn)-based systems, as well as in combinations of these and other types of call 
centers. The tem "call center^ as used herein is thus intended to mclude any type of ACD 

1 0 systaii, tdmarketing syi^em or other conununication s^em which processes calls or other 
service requests, including voice calls, video calls, multimedia calls, e-mail, faxes or voice 
messages as wdl as various combinations of these and other types of communications. The 
term ""occupancy measure" as used herein should be understood to include any number, 
variable or other indication characteri2dng the workload of one or more agents in a call 

1 S center, including, without limitation, occupancy measures expressed in terms of a percentage 
or a fraction. The term ""activity^ as used herein is intended to include any type of call or 
non-call activity, including, for «ample, after call work performed by an agent, auxiliary 
work performed by an agent, a training session attended by the agent, a meeting attended 

by the agent, a scheduled break taken by the agent, or any other categorization, 

•i . - *■ 

20 classification or other indicator of an action which occurs in a call center. 

FIG. 1 shows an illustrative call center in which the present invention may be 
implemented. The call cent^ includes a rumiber of telephone lines and/or trunks 100 
. selectively interconnected with a plurality of agent positions 102-104 via an ACD system 
101. Each agent position 102-104 includes a voice-and-data terminal lOS for use by a 

25 corresponding agent 106-108 in handling calls. The terminals lOS are connected to ACD 
syston 101 by a voice-and-data transmission medium 109. The ACD syst^ 101 includes 
a conventional basic call management system (BCMS) 110, and is also connected to a 
conventional exteroal call management system (CMS) III. The BCMS 110 and CMS 111 
gather call records, call center statistics and other information for use in managing the call 

30 center, generating caU center reports, and performing other functions. In alternative 
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embodiments, the functions of the BCMS 1 10 and the CMS 1 1 1 may be provided using a 
single can management system internal or external to the ACD system 101 . 

The ACD system 101 may be implemented in a manner similar to, for example, the 
Definity® PBX-based ACD system from Lucent Technologies. FIG. 2 shows a simplified 
block diagram of one possible implementation of ACD system 101. The system 101 as 
shown in FIG. 2 is a stored-program-controlled system that includes interfaces 1 12 to 
external communication links, a communications switching fabric 1 13, service circuits 1 14 
(e.g.. tone generators, announcement circuits, etc.). a memoiy 115 for storing control 
programs and data, and a processor 1 16 (e.g.. a microprocessor, a CPU. a computer, etc. 
or various portions or aSmbinations thereof) for executing the stored control programs to 
control the interfaces and the febric and to provide automatic call distribution functionality. 

Referring again to HG. 1, exemplary data elements stored in the memoiy 1 15 of 
ACD system 101 inchide a set of caB queues 120 and a set of agent queues 130. Each cafl 
queue 121-129 in the set of call queues 120 corresponds to a different agent skill, as does 
each agent queue 13M39 in the set of agent queues 130. As in a conventional system, calls 
are prioritized, and may be, for example, enqueued in individual ones of the cafl queues 120 
in their order of priority, or enqueued in different ones of a pluraOty of caU queues that 
correspond to a skill and each one of which corresponds to a different priority. Similarly, 
each agent's skills are prioritized according to his or her level of expertise in that skfll, and 
agents may be, for example, enqueued in individual ones of the agent queues 130 in their 
order of expertise level, or enqueued in different ones of a plurality of agent queues that 
correspond to a skifl and each one of which corresponds to a different expertise level in that 
. skiH ft should be noted that the inveiition can also be implemented in systems usmg 
variety of other types of queue arrangements and queumg techniques. 

The ACD system 101 further includes a caU vector 140. The caU vertor 140 may 
be one of a mimber of different types of stored control programs implemented in system 
1 0 1 . Calls incoining to the call center on lines or trunks 1 00 are assigned by caU vector 1 40 
to different cafl queues 121-129 based upon the agent skiU that they require for proper 
handling. Agents 106-108 who are available for handlirig calls are assigned to agent queues 


13 1- 139 based upon the skills which they possess. An agent may have multiple skills, and 
hence may be assigned to muhiple agent queues 131-139 simultaneously. Such an agent is 
referred to herein as a "multi-skill agmt" Furthermore, an agrat may have different levels 
of skill ejq)ertise (e.g., different skill levels in a muiti-Ievel scale or primary (?) and 
secondary (S) skills), and hence may be assigned to diflFerent agent queues 131-139 at 
different expertise levels. ' Call vectoring is described in greater detail in Definity® 
Communications System Generic 3 Call Vectoring/Expert Agent Selection (EAS) Guide, 
AT&T Publication No. 555^230-520, Issue 3, Nov. 1993, which is incorporated by 
reference hereia Skills-based ACD techniques are described in greater detail in, for 
example, U.S. Patent No. 5,206,903, which is incorporated by reference herein. 

Another program executing in ACD system 101 is an agent selector 150. Selector 
150 may be implemented in software stored either in the memoiy 1 15 of system 101, in a 
peripheral memory (e.g., a disk, CD-ROM. etc.) of system 101, or in any other type of 
computer readable medium associated with system 101, and executed by processor 1 16 or 
other suitable processing hardware associated with the ACD system 101. Selector 150 in 
this exen^iaiy embodiment implements convmtional techniques for providing an as^gnment 
between available calls and available agrats. The conventional tedmiques inq}lemented by 
selector 150 are well known m the art and will not be furth^ described h^ein. It shotild be 

noted that these fiincdons could be implemented in other dements of the ACD system 101, 
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or using a combination of a number of different dements in such a system Further details 
regarding call processuig in a system such as ACD system 101 can be found in, for exan^le, 
U.S. Patent Application Serial No. 08/813,513 filed March 7, 1997 and entitled 'Waiting 
Call Selection Based on Antidpated Wait Times," and U.S. Patent Application Serial No. 
09/022,959 filed Fd>ruary 12, 1998 and entitled "Call Center Agent Selection that 
Optimizes Call Wait Times," both of which are incorporated by reference herein. 

The call center of HG. 1 inchides a capability for computing occupancy measures 
for a given set of agoxts. This occupancy conqmtation fimction may be implemented using 
one or more of the elements of the ACD system 101, such as, for example, the agent 
selector 150. More generally, the occupancy computation may be implemented by 
processor 116 of FIG. 2 using program instructions and other information stored in the 


mwnory 115. In other embodimaits of the invention, other elements of the FIG. 1 call 
center or any other type of call center may be used to provide computation of occupancy 
measures. In accordance with the invention, thfe occupancy measures for the given set of 
agents are computed in such a way that the above-noted problems associated with 
conventional occupancy computation techm'ques are avoided. 

i 

FIG. 3 is a flow (fiagram showing occupancy computation features of an illustrative 
embodiment of the invention. It wiD be assumed without limitation that in the iUustrative 
embodiment, the occupancy measures are computed by processor 116 of ACD 101 
operating in conjunction with memory 1 15 to execute appropriate stored program 
mstiuctions. In step 200; an initial occupancy value is set for each agent, each agem type, 
or for the call center as a whole. This initial occupancy value may be, for example, 
expressed in terms of a percentage and a time flame, and is used as the initial.occupancy for 
the agent or agents at log-in. By initializing the initial occupancy of an agent to a specified 
value in this manner, the amount of time required for the agent to reach a relatively stable 
occupancy level is considerably reduced. The undue initial oscillation associated with 
conventional occupancy computation is therefore eflTectively diminated. 

Steps 210 and 220 of HG. 3 illustrate the manner in which the invention can 
improve the useflihess of occupancy computation while also taking into account fectors 
such as after call work (ACW) and auxiliaiy (AUX) work. In step 210, a limit is set on the 
amount of ACW time, e.g., m seconds or minutes, which is considered "occupied" time in 
the occupancy computation, and this limit may vaiy depending upon the type of skiU 
involved in performing the ACW. Similariy, in step 220, a limit is set on the amount of 
. AUX work time which may be considered occupied time in the occupancy computation, and 
this Bmit may vary dependmg on, e.g., an AUX work code identifying the type of AUX 
work. By setting limits on the amount of ACW and AUX work time which can be 
considered as occupied time, the resulting occupancy measures wiU better reflect the actual 
workloads of the agents. 

In the flow diagram of FIG. 3, the occupancy measures are periodically computed 
for the agents in step 230, using the initial occupancy value or vahies established in step 200, 


8 

and the ACW and AUX woik limits set in respective steps 210 and 220. It should be noted 
that there is no particular ordering required for the steps 200-230 of FIG, 3, and one or 
more of these steps may be repeated periodical!]^ as reqijired in a particular applicadoa For 
example, the computation of the occupancy measures in step 230 may be rq)eated for each 
5 of a set of predetermined time intervals. In other implementations, the initial occupancy 
value or ACW and AUX linoits may be varied depending on other factors such as time of 
day, call vohime, etc. In addition, limits may be placed on quantities other than the amount 
of time which can be consider^ as occupied time. For example, a limit may be placed on 
the maximum effect of a given type of work on the occupancy computation, such as a limit 
10 on the number of percentage points that the occupancy can increase upon performance of 
that type of work. 

It should be noted that many variations may be made in the illustrative occupancy 
computation process as shown in FIG. 3, The following are a number of possible variants 
of an occupancy computation process in accordance with the invention: 

IS 1. Each activity that an agent engages in can be administered to count as either 

work time, idle time, or ignored time in the occupancy computation. 

2. A sin^e instance of an activity might contribute to work time to some d^ree and 
to idle time to some degree, e.g., the first 10 minutes of an agent's break count as work 
time, but the remaining minutes count as idle time. 

20 3. Over the course of a given unit of time, e.g., a shift, the first N incidences of an 

activity tnay be counted one way, and the remainmg incidences counted another way. For 
example, an agent's first 3 bathroom breaks may be ignored, with any bathroom breaks aft^ 
that counted as idle time. 

4. Over the course of activities of a particular type or over the course of a set of 
25 identified activities, the first N ncQnutes may count one way, with the remaining minutes 
counting another way. For exanq>le, the first 30 minutes of breaks may be counted as work 
time, whether that comes in the form of 3 breaks of 10 minutes each or 5 breaks of 6 
minutes each, with the 31st minute and above counted as idle. As another example. 
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scheduled breaks and spontaneous breaks, which may have different AUX codes, can be 
added together, with the total up to 30 minutes couated one way and all remaining nunutes 
counted another way. 

5. A given activity may be treated such that a particular percentage of that activity 
5 is counted one way and another percentage another way. For example, breaks may coimt 

50% as work time, and 50% as ignored time. 

6. A given activity co^ld count partly as work time, partly as idle time, and partly 
as ignored tune. For example, a first number of minutes may be coimted as work time, a 
second number of subsequent minutes ignored, and the remaining minutes counted as idle 

10 time. Such an arrangement could be applied to accumulations of ACW. For example, the 
first 30 minutes of ACW ao-oss all skills the agent holds may be counted as work time, the 
next 1 5 minutes ignored, and any remaining minutes counted as idle time. Alternatively, a 
percentage, e.g., 70% of the activity is considered woric, with another percentage, e.g., 
30%, considered idle time. As another example, ACW in skill 5 may always count as work 

15 time, but the total among the other ACW in the remaining skills counts 70% as work time, 
and 30% ignored. 

A measure of agent occupancy in accordance with the invention can be initialized 
in a number of different ways. For example, the agent occupancy may be initialized to the 
current, average occupancy of the corresponding call center or a similar group of agents. 

20 Other possibilities inchide initialling the agent occupancy based in part on the current 
average, e.g., the current average minus 3 percentage points, initializing to the last known 
occupancy of the ag»t fi'om the last time he/she logged off the system, or initializing to an 
^propriate administo-ed vahie. It should be noted that if an agent logs out and logs back 
in on what is considered a single shift, the accumulations against the various limits incurred 

25 in the first part ofthe shift can carry into the next part of the shift. Also, the Ihnits on effect 
would still ^ply, in other words, when an activity code is administered, th^e might be a 
positive or negative limit on the effect it can have. 

It should be noted that for any ^en type of acthdty or set of activities, the invOTtion 
can be configured to allow different rules for differwit classes of agents. For example, the 
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first 2 minutes of ACW on skill 4 may count as work time and the remaining time ignored 
for "mature" class agents, while **trainee" class agents may have the first 4 minutes of ACW 
on skill 4 counted as work time and the remmning time ignored. This feature may be 
particularly important in applications such as addressing local work niles issues m a ^obal 
call center. An stent's class can be asdgned across all skills, or uniquely for each skill in 
order to invoke the appropriate accotmting rules for activities such as ACW which are 
associated with the skill of the call. In addition, an agent's dass can be assigned across all 
AUX codes or imiquely for eadi AUX code in order to invoke the proper accounting rules 
for each AUX code. 

FIG. 4 shows an example illustrating occupancy computations in accordance with 
the invention, for a given agmt, using an initial occupancy value and ACW and AUX work 
limits established as described in coqunction with FIG. 3. The FIG. 4 example is presented 
in the form of a table in which: the first colunm indicates the time el^sed at the beginning 
of an event; the second column indicates the occupancy, in percentage terms, prior to the 
event; the third column specifies the event; the fourth cohmm indicates the time elapsed at 
the end of the event; the fifth column specifies the "new" occupancy, i.e., the occupancy 
con^)uted aft^ the event, using the initial occupancy value and limits established as in FIG. 
3; and the sbcth column shows corresponduig e9q)lanatory commits. The rows designated 
A, B, C and D in the table of FIG. 4 represent sample computations. 

It wiQ be assumed for the FIG. 4 example that the initial occupancy value for the 
given agent is 80%, It is also assumed that the agent performs after call work (ACW) for 
skill level 7, for which a limit of two minutes has been established. In addition, the agent 
- performstasksundCTanauxifiary(AUX)workcode4, forwM<±a ISminutelin^^ 
established on the amount of time ^ch can be considered as occupied time, and imder an 
AUX work code 5, for which a maximum effect on the occupancy computation of +3 
percentage points has been established. Finally, it is also assumed that the agent goes to 
lunch. . This activity corresponds to an AUX work code 6, and none of the time spent on this 
activity is considered occupied time in the occupancy computation. 
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The first event in the FIG. 4 example is the log-in of the given agent. This event 
occurs at time 0:00. Prior to log-in. the occupancy of the agent is 0%. In accordance with 
the invention, the occupancy of the agent is iratialized at log-in to the designated initial 
occupancy value, which, as previously noted, is assumed in this example to be 80%. 
5 Without this initialization, the initial occupancy for the agent upon log-in would have been 
0%, and thus would tend to lead to the osdilation problems commonly associated with 
conventional occupancy computations. As shown in row A, at an elapsed time of 15 
minutes, the agent has an o6aipaflcy of 84%, and begins to perform AUX work, 
conesponding to AUX code 5, which lasts for 1 5 minutes. Upon completion of this work, 
10 at an elapsed time ofSOxnmutes, the occupancy for the agent is 87%. This is due to the feet 
that AUX work code 5 has a limit of +3 percentage points in terms of its effect on the 
occupancy, and thus the occupancy can mcrease by no more than +3%, fiom 84% to 87%, 
even though the work took 1 5 minutes. Without diis Kmit on effect, the occupancy increase 
would have been greater. e.g.. 92% using conventional computation techniques. The details 
15 of the computation for row A. resulting in a new occupancy of 87%. are as follows: 


(13 • 84)+ (J 5 • 100) 1260 + 1500 


(15+15) 


30 


= 92%>84% + 3% 


In row B, at the elapsed time of 30 minutes, the occupancy for the agent is 87%, and 
the agent talks for six minutes, and then begins to perform skill 7 ACW, which lasts for five 
minutes. Upon completion of the skiD 7 ACW, the elapsed time is 41 minutes, and the new 
occupancy is 83.2%. This occupanby value reflects the feet that a maximum of 2 minutes 
of the skiD 7 ACW is considered as occupied time, and the remaining portion is counted as 
idle time. Without the limit, .the occupancy would have been greater, e.g., 90.5%. The 
details of the computation for row B are as follows: 
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(30 • 87)^(6 • 100)^(2 • JOOJ-hffS - 2) • 0) _ 2610 ^ 600 ^200 _ 3410 
(30^6 + 5) ' 41 ^41 


^83.2%, 


In row C, at an elapsed time of 60 minutes, the occupancy for the agent is 86%, and 
the agent begins to perfonn AUX work corresponding to AUX work code 4. Upon 
completion of this AUX work, which lasts for 20 minutes, the dapsed time is 80 minutes, 
and the new occupancy is 83.3%. This occupancy value reflects the fact that a maximum 
of 15 minutes of the AUX woric code' 4 is considered as occupied time, and the remaining 
portion is counted as idle time. Without the limit, the occupancy would have been greater, 
e.g., 89.5%. The details, of the computation for row C are as follows: 


(60 ♦ 86)^(15 • 100)^((20 - 15) • 0) _ 5160-^ J500 _ 6660 _ 
(60-^20) " 80 ^80 


In row D, at an elapsed time of 180 minutes, the agent performs AUX work code 
6, i.e., goes to lunch, for 45 minutes. Upon completion of this activity, which as previously 
noted has no effect on the occupancy calculation, . the new occupancy at the elapsed time of 
225 minutes is unchanged at 81%. The details of the computation for row D are as follows: 


(I '80 • 81M0 • 100) _ 
(180 + 0) 


The FIG! 4 example illustrates that use of an initial occupancy value and established 
limits on ACW and AUX work contributions to occupancy can smooth out undesirable 
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25 


30 


variations in occupancy computotions. such that the resulting occupancy measures better 
reflect actual workloads of the agents. 

In alternative embodiments of the invention, the computation of occupancy may be 
delayed until some preset or variable interval of work time has elapsed, at which point the 
initial administered occupancy vahie is discarded and an actual calculated vahie is used, with 
or without the application of niles such as any rules applying to maximum effects.' The 
initial vahie for a given agert may be set to a levd that approximately matches the 
occupancy of the agents or a subset of the agents in a group, may be set at a lower value 
such that more work is directed to a newly logged-in agent, or may be set at a hi^ier level 
to avoid sending work to' a particular agent. AdditionaUy. some agents may be administered 
withhigherinitialoccupancylevelsthatarenotsubsequentlyrecomputed. In this way. these 
agents are selected only if they are the only agent available, or if the other agents Ire all 
woridng hard as weU. This type of occupancy assigmnent may be viewed as an example of 
a type of "false" high occupancy, and may be useful for a senior employee, a 
15 mentor/supovisor, etc. 

The above-described embodiments of the invention are intended to be Ulustrative 
only. For example, it should be noted that the exemplaiy configuration of the call center 
shown in FIG. 1 may be altered to incorporate a wide variety of different anangements of 
components to provide the occupancy computation functions described hereia In addition, 
as previously noted, the im^ention can be applied to a^de variety of communications, 
including faxes and e-mails. The initial occupancy values and work Hmits described above 
may be. for example, assigned administratively during design of the cafl handling process, 
or assigned through an application such as a computer-telephony integration (CTl) 
appficatioa Other suitable techniques could also be used to assign appropriate initial vahies 
and limits. Furthermore; it should be noted that the invention may be implemented at least 
in part in the form of a computer-readable medhmi containing software which, when 
executed by a computer or other suitable type of processor, wiU cause the processor to 
implement the processing functions described above. For example, the BCMS 1 10. call 
vector 140. agent selector 150 and other elements of ACD system 101 may each be 
implemented as one or more software programs stored in memory 115 or any other 
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computa- readable medium associated with the ACD syst^ 101, and executed by processor 
116 or other processing hardware associated with the ACD system 101, These and 
numerous other ahemative embodiments withiit' the scope of the foUowing claims will be 
apparent to those skilled in the art. 

/ 
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Qaims 

1 . A method of detennining an occupancy measure for an agent in a call center, the 
method con^^rising the steps of: 

storing at le^ one value characterizing at least a portion of an occupancy 
measure determination for the agent; and 

generating an ;»ccupancy measure for the agent based on the at least one 

value. 

2. The method of claim I wherein the storing step includes storing an initial 
occupancy value for the agent. 

3. The method of claun 2 wherein the generating step fimher includes setting the 
occupancy measure to the initial occupancy value upon a log-in by the agent. 

4. The method of claim 1 wherein the occupancy measure is expressed as at least 
one of a percentage and a fraction. 

5. The method of claim I wherein the storing step includes storing a limit which 
specifies a maximum amount of time for a designated activity which is to be considered as 
occupied time in generating the occupancy measure. 

6. The method of claim I wherein the storing step includes storing a limit which 
specifies a maximum effect of a designated activity on the occupancy measure. 

7. The method of claim 1 wherdn the storing step includes storing the at least one 
vahae for a designated activity peiformed by the agent. 

8. The method of claim 7 herein the designated activity is a designated type of 
non-call activi^ performed by die agent. 

9. The method of claim 7 wherein the designated type of non-call activity includes 
at least one of after call work performed by the agent, auxiliary work performed by the 
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agent, a training session attended by the agent, a meeting attended by the agent, and a 
scheduled break taken by the agent 

1 0. The method of claim 1 further inchiding the step of delaying the generation of 
the occupancy measure for the agent, such that an initial occupancy value is used in its 
place, until at least one of (i) a specified interval of work time has elapsed, and (li) a 
specified number of calls have been received by the agent. 

1 1 . The method of clair^ 1 fiuther inchiding the step of establishmg a different initial 
value for the occupancy measure for the agent than for a corresponding occupancy measure 
for at least one other agent, in order to adjust relative work loads of the agents. 

12. The method of claim 1 wherein the storing step includes storing, for each 
activity in a set of activities that the agent engages in, an indicator of a corresponding 
portion of that activity which may be designated as at least one of work time, idle time, and 
ignored time in computation of the occupancy measure. 

13. The method of claim 12 wherein the indicators for a given activity are different 
for differait classes of agents, and the class for a gjven agent is assigned either across all of 
the skills in a given set of skills or uniquely for each skill in at least a subset of the set of 
skills. 

14. The method of claim 12 fiuther including the steps of coimting at least one of 
(i) an amount of accumulated time over an event of a particular ^e, and (ii) a number of 
events of a particular type or types, for which a given set of indicators are used by the agent, 
and utilizing a different set of indicators for the agent after a designated count has been 
reached. 

15. An apparatus for processmg conununications in a call center, the apparatus 
comprising: 

a memory for storing at least one value characterizing at least a portion of 
an occupancy measure determination for the agent; and 
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a processor coupled to the memory and operative to generate an occupancy 
measure for the agent based on the at least one value. 

k 

16. The apparatus of daim 15 wherein the at least one value characterizing at least 
a portion of an occupancy measure determination for the agent is an initial occupancy vahie 
for the agent. ; 

1 7. The qjparatus of claim 16 wherdn the processor is further operative to generate 
the occupancy measure for th'e agent by setting the occupancy measure to the initial 
occupancy vahie upon a log-in by the agent. 

18. The apparatus of claim IS wherein the occupancy measure is expressed as at 
least one of a percentage and a fraction. 

19. The apparatus of claim 1 5 wherein the at least one value characterizing at least 
a portion of an occupancy measure determination for the agent includes a limit which 
specifies a maximum amount of time for a designated activity which is to be considered as 
occupied time in generating the occupancy measure. 

20. The apparatus of daim 15 wherein the at least one value characterizing at least 
a portion of an occupancy measure determination for the agent includes a limit which 
specifies a maximum eflFect of a designated activity on the occupancy measure. 

21. The apparatus of daim 15 wherein the at least one value characterizing at least 
a portion of an occupancy measure detennination for the agent includes at least one value 
for a designated activity performed by the agent. 

22. The apparatus of claim 21 wherein the designated activity is a deagnated type 
of non-call activity performed by the agent. 

23. The apparatus of claim 22 wherein the designated type of non-call activity 
includes at least one of after call work performed by the agent, auxiliary work performed 
by the agent, a training session attended by the agent, a meeting attended by the agent, and 
a scheduled break taken by the agent. 
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24. The apparatus of claim 1 5 wherein the generation of the occupancy measure for 
the agent is delayed, such that an initial occupancy value is used in its place, until at least 
one of (i) a specified interval of work time has elapsed, and (n) a specified number of calls 
have been received by the agent. 

S 25. The apparatus of claim 15 wherein a diSb-ent initial value is established for the 

occupancy measure for the agent than for a corresponding occupancy measure for at least 
one other agent, in order to adjust relative work loads of the agents. 

26. The apparatus of daim 15 wherein the memory stores, for each activity in a set 
of activities that the ag^ ^^ages in, an indicator of a corresponding portion of that activity 

10 which may be designated as at least one of work time, idle time, and ignored time in 
computation of the occupancy measure. 

27. The apparatus of claim 26 wherein the indicators for a ffvm activity are 
different for different classes of agents, and the class for a given agent is assigned either 
across all of the skills in a given set of skills or uniquely for each skill in at least a subset of 

15 the set of skills. 

28. The apparatus of claim 26 wherem the processor is fiirther operative to count 
at least one of (i) an amoimt of accumulated time over an event of a particular type, and (ii) 
a number of events of a particular type or types, for which a given set of indicators are used 
by the agent, and to utilize a different set of indicators for the agent after a designated count 

20 has been reached. 

29. The apparatus of claim 1 5 wherdn the m^ory and the processor are dements 
of an automatic call distribution syst^. 

30. An article of manufacture containing software which, when executed in a 
processor, causes the processor to perform the steps of: 

25 storing at least one vdue characterizing at least a portion of an occupancy 

measure determination for the agent; and 
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generating an occupancy measure for the agent based on the at least 
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